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(57) Abstract: 

PROBLEM TO BE SOLVED: To enable continuous 
correction of imaging performance without vibration, by 
installing a refractive index adjusting means for 
adjusting the refractive index of liquid. 

SOLUTION: A refractive index adjusting means consists 
of the following: electrodes D1, ion exchange films 11, 
12, bulkheads K1, K2, exhaust pipes H1, H2, a mixer K t 
an electromagnetic valve DV r an introducing pipe LD, a 
power source supply part and a second control part. The 
second control part sends a command to the power 
source supply part, and applies 8 specified voltage for 
a specified period across the two electrodes D1. From 
one electrode turning to an anode, oxygen gas is 
generated. From the other electrode turning to a 
cathode, mixed gas of hydrogen and chlorine is 
generated. Since the concentration of hydrogen chloride 
in liquid LQ is decreased, the refractive index of the 
liquid LQ is decreased. The second control part sends a 
command to the electromagnetic valve DV, in order to 
open the valve DV and add high concentration admixture 



aqueous solution to the liquid LQ. Thereby 
refractive index of the liquid LQ is increased. 

COPYRIGHT: (C)1998,JPO 



the 




-1- 



JP,10-340846,A [CLAIMS] 



Page 1 of 2 



* NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 6 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the aligner characterized by to have the illumination-light study system which illuminates 
the pattern prepared on the reticle, and the projection optics which forms the image of this pattern on 
a photosensitive substrate, and to have a refractive-index adjustment device for adjusting the 
refractive index of said liquid in the aligner exposed through the liquid which a part is boiled in the 
optical path between said projection optics and said photosensitive substrates at least, and is located 
[Claim 2] Said refractive-index adjustment device is an aligner according to claim 1 characterized by 
adjusting the refractive index of said liquid so that the image formation engine performance of said 
projection optics may be amended. 

[Claim 3] It is the aligner according to claim 2 which is further equipped with an image formation 
performance-measurement means to measure the image formation engine performance of said 
projection optics, and is characterized by said refractive-index adjustment device adjusting the 
refractive index of said liquid so that said image formation engine performance may be amended 
[Claim 4] It is the aligner according to claim 1 which is further equipped with a fluctuation factor 
detection means to detect the condition of the factor of fluctuation of the image formation engine 
performance of said projection optics, and is characterized by said refractive-index adjustment 
device adjusting the refractive index of said liquid so that said image formation engine performance 
may be amended according to the condition of said factor. 

[Claim 5] It is the aligner according to claim 4 which said illumination-light study system is 
constituted possible [ modification of the lighting conditions over said reticle ], and said fluctuation 
factor detection means detects the condition of said lighting conditions, and is characterized by said 
refractive-index adjustment device adjusting the refractive index of said liquid so that said image 
formation engine performance may be amended according to modification of said lighting 
conditions. " ° 

[Claim 6] It is the aligner according to claim 4 which said fluctuation factor detection means 
distinguishes the class of said reticle, and is characterized by said refractive-index adjustment device 
adjusting the refractive index of said liquid so that said image formation engine performance may be 
amended according to the class of said reticle. 

[Claim 7] It is the aligner of six claim 1 characterized by having further a photosensitive substrate 
electrode holder holding said photosensitive substrate, and equipping this photosensitive substrate 
electrode holder with the side attachment wall for filling the optical path between said projection 
optics and said photosensitive substrates with said liquid, and supply / recovery unit for collecting 
from said photosensitive substrate electrode holder while supplying said liquid to said photosensitive 
substrate electrode holder thru/or given in any 1 term. 

[Claim 8] Said refractive-index adjustment device is the aligner of seven claim 1 characterized bv 
having the additive supply unit which supplies the additive for adjusting a refractive index to said 
liquid, and an additive recovery unit for collecting said additives from said liquid thru/or given in 
<uiy 1 term. 

[Claim 9] The exposure approach characterized by to include the process which adjusts the refractive 
index of said liquid in order to amend the image-formation engine performance of said projection 
optics under predetermined lighting conditions in the exposure approach of leading the light from 
said projection optics to said photosensitive substrate through a predetermined liquid, inclu din g the 
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process which illuminates a reticle, and the process which imprints the pattern prepared on said 
reticle to a photosensitive substrate using projection optics. 

[Claim 10] The process which illuminates a reticle under predetermined lighting conditions, and the 
process which imprints the device pattern prepared on said reticle to a photosensitive substrate using 
projection optics are included. The device manufacture approach characterized by changing the 
refractive index of said liquid in the device manufacture approach of leading the light from said 
projection optics to said photosensitive substrate through a predetermined liquid when at least one 
side is changed among said reticle and said lighting conditions. 

[Claim 1 1] It has the illumination-light study system which illuminates the pattern prepared on the 
reticle, and the projection optics which forms the image of this pattern on a photosensitive substrate 
In the manufacture approach of the aligner which a part is boiled in the optical path between said 
projection optics and said photosensitive substrates at least, and is exposed through the located liquid 
The manufacture approach of the aligner characterized by including the process which measures the 
image formation engine performance of said projection optics, and the process which defines the 
initial value of the refractive index of said liquid based on the this measured image formation engine 
performance. 5 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the device manufacture approach at the exposure 
approach list using an aligner and this aligner equipped with the projection optics which projects that 
of the device pattern prepared on the reticle on a photosensitive substrate. This invention relates to 
the immersion photolithography system which filled up the optical path between projection optics 
and a photosensitive substrate with the liquid in more detail. In case this invention manufactures a 
semiconductor device, image sensors (CCD etc.), a liquid crystal display component, or the thin film 
magnetic head, it is suitable. 
[0002] 

[Description of the Prior Art] Although the space between the last side of optical system and the 
image surface was called working distance, working distance was filled with air according to the 
projection optics of the conventional aligner. By the way, the detailed-ization is always desired and 
the pattern exposed to a silicon wafer in the process in which IC and LSI are manufactured needs to 
shorten wavelength of the light used for exposure for that purpose, or needs to enlarge numerical 
aperture by the side of an image. The glass ingredient only with the permeability which can secure 
tne quantity of light satisfied with exposure decreases obtaining the satisfying image formation 
engine performance as the wavelength of light becomes short. 

[0003] Then, the aligner in which enlarging numerical aperture by the side of an image by using the 
last medium to the image surface as a liquid with a larger refractive index than air is proposed, and it 
has the projection optics using a liquid such is called the immersion photolithography system Now 
in the aligner, in order to amend the image formation engine performance of projection optics the ' 
technique of projection optics of preparing the optical path by the side of a body or the image' 
formation engine-performance amendment member for adjusting the image formation engine 

foOwT 31100 ^ ° PtiCal Path ^ Side ° fan image m ° St exchan 8 eable is known most. 
[Problem(s) to be Solved by the Invention] However, since it is the configuration of filling a liquid 
with an immersion photolithography system to the optical path between projection optics and a 
photosensitive substrate (working distance), it is difficult to arrange the member for amending the 
image formation engine performance. Moreover, since considering the configuration of the number 
ot finite, and realistic equipment such an image formation engine-performance amendment member 
can prepare only extent partly, it has the trouble which cannot amend the discrete image formation 
engine performance. 

[0005] Moreover, although it is necessary to store the image formation engine performance of 
projection optics in predetermined tolerance, if amendment of the image formation engine 
performance cannot be performed discretely as mentioned above, storing in this predetermined 
tolerance becomes difficult. If detailed-izing of an exposure pattern and increase of exposure area are 
searched for especially, the tolerance of this image formation engine performance becomes narrow 
and also when performing the scan exposure approach exposed making a reticle and a photosensitive 
substrate scan, the tolerance of the range of fluctuation of image formation performance 
characteristics is narrow, and it cannot respond in discrete amendment. 

[0006] Moreover, since vibration of t he.pr ojection opt i c s i t s elf o c cu r^the-tin^ef-ex^riarige^the 
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above image formation engine-performance amendment members, there is also a possibility that a 
bad influence may arise to the image formation engine performance. Then, this invention sets it as 
the 1st purpose to enable amendment of the continuous image formation engine performance 
without being accompanied by vibration. Moreover, this invention sets coexistence with amending 
increase and the image formation engine performance of the numerical aperture of projection optics 
as the 2nd purpose. 
[0007] 

[Means for Solving the Problem] in order to attain the 1st above-mentioned purpose the aligner by 
this invention has the illumination-light study system which illuminates the pattern prepared on the 
reticle, and the projection optics which form the image of this pattern on a photosensitive substrate 
and it is the aligner exposed through the liquid which a part is boiled in the optical path between ' 
projection optics and a photosensitive substrate at least, and is located, and it has a refractive-index 
adjustment device for adjusting the refractive index of a liquid. 

[0008] Here, according to the desirable mode hung up over above-mentioned claim 2, a refractive- 
index adjustment device adjusts the refractive index of a liquid so that the image formation engine 
performance of said projection optics may be amended. According to the desirable mode hung up 
over claim 3 based on this configuration, it has further an image formation performance- 
measurement means to measure the image formation engine performance of projection optics and a 
refractive-index adjustment device adjusts the refractive index of a liquid so that said image ' 
formation engine performance may be amended. 

[0009] Moreover, according to the desirable mode hung up over claim 4, it has further a fluctuation 
factor detection means to detect the condition of the factor of fluctuation of the image formation 
engine performance of projection optics, and according to the condition of a factor, a refractive- 
index adjustment device adjusts the refractive index of a liquid so that the image formation engine 
performance may be amended. According to the desirable mode hung up over claim 5 based on this 
configuration, an illumination-light study system is constituted possible [ modification of the lighting 
conditions over said reticle ], a fluctuation factor detection means detects the condition of lighting 
conditions, and according to modification of lighting conditions, a refractive-index adjustment 
device adjusts the refractive index of a liquid so that the image formation engine performance may 
be amended. J 

[0010] And according to the desirable mode hung up over claim 6, a fluctuation factor detection 
means distinguishes the class of reticle, and according to the class of reticle, a refractive-index 
adjustment device adjusts the refractive index of a liquid so that the image formation engine 
performance may be amended. Moreover, in order to attain the 2nd above-mentioned purpose, it is 
desirable to fill all the optical paths between projection optics and a photosensitive substrate with a 
liquid. As for the aligner by this invention, at this time, it is desirable to have further the 
photosensitive substrate electrode holder which is equipped with the side attachment wall for filling 
the optical path between projection optics and a photosensitive substrate with said liquid and supply / 
recovery unit for collecting from said photosensitive substrate electrode holder while supplying a 
«S?f i w Photosensitive substrate electrode holder, and holds a photosensitive substrate 
1001 1 J Moreover, as for a refractive-index adjustment device, it is desirable to have the additive 
supply unit which supplies the additive for adjusting a refractive index to a liquid, and an additive 
recovery unit for collecting said additives from a liquid. 
[0012] H 

[Embodiment of the Invention] In this invention like an above-mentioned configuration, since the 
refractive index of the liquid located in the optical path between projection optics and a 
photosensitive substrate can be adjusted, change of this refractive index can amend the image 
formation engine performance of projection optics. As the technique of refractive-index adjustment 
here, supposing a liquid is a mixed liquor object of many matter, the refractive index n of this mixed 
liquor object will follow the formula of Lorentz Lawrence (Lorentz-Lorenz), and it is [00131 
[Equation 1] L J ' 
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[0014] It becomes. However, [0015] 
[Equation 2] 

[0016] It comes out. For example, what is necessary is just to make the concentration of the matter 
added to a water solution fluctuate, since the refractive index of this water solution will change 
according to the concentration of the water solution itself, if a liquid is used as a water solution If 
the refractive index of a liquid is changed so that this may become the value of the refractive index 
which can compensate the image formation engine performance of projection optics, the image 
formation engine performance of projection optics will become good. 

[0017] Here, adjustment of a refractive index may measure image formation engine performance 
such as aberration of projection optics, may adjust a refractive index according to the result may' 
detect fluctuation of the factor corresponding to fluctuation of the image formation engine ' 
performance of projection optics, and may adjust a refractive index according to the result In the 
technique of measuring the image formation engine performance of the former projection optics the 
aberration of projection optics etc. may be measured at the time of manufacture of an aligner, and the 
value of the refractive mdex which compensates this aberration may be set as the initial value of the 
refractive index of a liquid. Thus, if a refractive index is adjusted as a part of adjustment at the time 
of manufacture, there is an advantage from which manufacture and adjustment become easy 
Moreover the aberration measurement device etc. is prepared in the aligner itself, and the refractive 
index of a liquid may be changed according to the aberration measurement result by this aberration 
measurement device. 

[0018] On the other hand, as fluctuation of the factor corresponding to fluctuation of the latter image 
formation engine performance, the amount of exposure energy which passes the class of reticle the 
condition of lighting conditions, and projection optics is mentioned, here, if the optimal thing is 
decided by the class of pattern established on a reticle and lighting conditions at the time of 
illuminating a reticle, such as etc., a sigma value and deformation lighting ****** change this 
lighting condition according to it, the image formation engine performance which makes aberration 
of projection optics the start will change. What is necessary is to make memory etc. memorize 
beforehand the value of the refractive index for compensating the image formation engine 
performance which changes with fluctuation of this factor for every factors, such as a class of reticle 
and lighting conditions, to detect fluctuation of this factor and just to adjust the refractive index of a ' 
liquid there based on the memorized relation. Moreover, what is necessary is to make memory etc 
memorize beforehand the value of the refractive index for compensating the image-formation engine 
performance which changes with the size of the amount of exposure energy, and this amount of 
exposure energy also in this case, to detect fluctuation of this factor and just to adjust the refractive 
index ot a liquid based on the memorized relation, although there is the so-called exposure 
fluctuation from which the image-formation engine performance of projection optics changes with 
the size of the amount of exposure energy which passes projection optics. In addition in this 
S y ° U ma y com P ute in a predetermined formula instead of making memory memorize. 
L00 19] Thus, it is effective for especially amendment of spherical aberration and a curvature of field 
among the image formation engine performance of projection optics by adjusting the refractive index 
of a liquid. Hereafter, the gestalt of operation concerning this invention is explained with reference 
to a drawing. 

[Gestalt of the 1st operation] drawin g 1 is drawing showing roughly the aligner by the gestalt of the 
lstoperahon concerning this invention. In addition, XYZ system of coordinates are adopted in 
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exposure light from this light source S illuminates Reticle R under almost uniform illumination 
distribution through the illumination-light study system IL and a reflecting mirror M. Here although 
the KrF excimer laser is used as the light source S in this example instead, the high-pressure mercury 
lamp which supplies the ArF excimer laser which supplies 193nm exposure light, g line, i line etc 
may be used. Moreover, in drawing 1 , although not illustrated, the illumination-light study system 
IL has the optical integrator for forming the surface light source, the capacitor optical system for 
condensing the light from this surface light source, and carrying out homogeneity lighting of the 
irradiated plane in superposition, and an adjustable aperture diaphragm for being arranged in the 
ocation of the surface light source formed by the optical integrator, and making the configuration of 
the surface light source adjustable. Here, it is what has two or more surface light sources which 
earned out eccentricity from the optical axis as a configuration of the surface light source, the thine 
of a zona-orbiculans configuration, and a circle configuration, and the magnitude has a so-called 
«T& etC " m lllumin ation-light study system IL, what is indicated by the U S Pat No 

S ^ 4 ^ 31 re P° rt and the U.S. Pat. No. 5,576,801 official report, for example can be used 
[0021] And the exposure light which passed and diffracted Reticle R reaches on Wafer W through 
projection optics T, and the image of Reticle R is formed on a wafer. Here, Reticle R is held by the 
reticle loader RL and the reticle loader RL is constituted so that it can move at the rate of arbitration 
on the X-axis and a Y-axis with a driving gear Tl in the loader table LT top at the time of arbitration 
Here, the passing speed on the loader table LT of a reticle loader RL is detected by the rate sensor 
r!5^ ° UtpUt ^ rate sensor SS is transmitted to the 1 st control section CPU 1 
[0022] Moreover, Wafer W is held on the wafer table WT. The side attachment wall for collecting 
Liquids LQ is prepared in this wafer table WT. In this example, it has the composition that all the 
optical paths from Wafer W to projection optics T are filled with Liquid LQ, with this side 
attachment wall. This wafer table WT is constituted so that it can move to X shaft orientations and Y 
mn^i^ ntatl ^ nS at the rate ° f ^t^ion on the electrode-holder table HT with a driving gear T2 
[0023] Here the 1st above-mentioned control section CPU 1 computes the passing speed on the 
elecfrode-holder table of the wafer table WT from the passing speed on the loader table LT of a 
reticle loader RL and the exposure scale factor beta of projection optics T, and transmits it to a 
driving gear T2. A driving gear moves the wafer table WT based on the passing speed transmitted 
from the 1st control section CPU 1. 

[0024] Drawing 2 is drawing which expressed the configuration of this wafer table WT to the detail 
tois dra^mg2 - setting - projection optics T - most, between the optical member by the side of 
Wafer W, and the metal flask of projection optics T, it has stuck so that Liquid LQ may not 
permeate, or packing is carried out. Moreover, two or more openings are prepared in the pars 
basilans ossis occipitalis of the wafer table WT, and Wafer W is adsorbed by the wafer table WT bv 
decompressing from the piping V connected to these openings. And electrodes Dl and D2 are 
formed in the wafer table WT, and ion exchange membrane II and 12 is formed in each perimeter of 
diese electrodes Dl and D2. The perimeter of electrodes Dl and D2 and the field where exposure 
light passes Liquid LQ are divided by such ion exchange membrane II and 12. Here, the ambient 
atmosphere around an electrode Dl serves as a closed space by ion exchange membrane II and the 
septum Kl, and the exhaust pipe HI is connected to this closed space. Moreover, the ambient 
atmosphere around an electrode D2 serves as a closed space by ion exchange membrane 12 and the 
septum K2, and the exhaust pipe H2 is connected to this closed space. Both these exhaust pipes HI 
and H2 are connected to Mixer K. The end of the introductory tubing LD equipped with the solenoid 
valve DV is connected to this mixer K, and the other end of this introductory tubing LD is located 
near the wafer table WT. 

[0025] The seal-of-approval electrical potential difference which the seal-of-approval electrical 
potential difference to electrodes Dl and D2 is supplied from the current supply section without 
illustration and the current supply section supplies is controlled by the 2nd control section CPU 2 
Moreover, ** and the 2nd control section CPU 2 control also about closing motion of a solenoid ' 
valve DV. These electrodes Dl and D2, ion exchange membrane II and 12, septa Kl and K2 
exhaust pipes HI and H2, Mixer K, a solenoid valve DV, the introductory tubing LD the current 
supply section without illustration, and the 2nd control section CPU 2 constitute the refractive-index 
adjustment device from this example. 
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[0026] Hereafter, actuation of a refractive-index adjustment device is explained. In the following 
explanation, Liquid LQ supposes that a hydrogen chloride is added to pure water as an additive 
First, when lowering the refractive index of Liquid LQ, as for the 2nd control section CPU 2 only 
predetermined time amount carries out the ** mark of the predetermined electrical potential ' 
difference for a command between delivery, an electrode Dl, and an electrode D2 to the current 
supply section. At this time, an oxygen gas occurs from the electrode used as an anode plate and the 
mixture of gas of hydrogen and chlorine occurs from the electrode used as cathode Since the 
hydrogen chloride concentration in Liquid LQ falls at this time, as shown also in the above- 
mentioned (1) formula, the refractive index of Liquid LQ falls. Since the gas generated near each 
electrodes Dl and D2 does not pass ion exchange membrane II and 12, it can be collected through 
exhaust pipes HI and H2 here. This collected gas is sent to Mixer K. In Mixer K, the collected gas 
(an oxygen gas, a hydrogen gas, hydrogen chloride gas) is mixed, and the additive water solution of 
high concentration [ Liquid / LQ ] is generated from this. 

[0027] Moreover, when gathering the refractive index of Liquid LQ, the 2nd control section CPU 2 
sends a command to a solenoid valve DV so that a solenoid valve DV may be opened and a high- 
concentration additive water solution may be added to Liquid LQ. Thereby, the refractive index of 
Liquid LQ rises. By this configuration, the refractive index of Liquid LQ is made to adjustable Now 
it corresponds to the memory Ml connected to the 2nd control section CPU 2 for every various 
lighting conditions, and the value of a refractive index is memorized in the form of a table Here the 
value of a refractive index is a value of the refractive index of the liquid LQ required in order to ' 
amend the aberration produced in projection optics T under a certain lighting condition. Moreover 
the value of the additive concentration in the liquid LQ at a certain time is kept by this memory Ml 
in the form always updated. 

[0028] Moreover, the above-mentioned illumination-light study system IL is connected with the 2nd 
control section CPU 2 in order to transmit the information about the configuration of the surface 
light source which this illumination-light study system IL forms to the 2nd control section CPU 2 
Here, in the example of a lighting condition-book, change of configuration - of the surface light 
source transmits this information to the 2nd control section CPU 2. At this time, the 2nd control 
section CPU 2 searches the value of the refractive index corresponding to the transmitted lighting 
conditions from memory Ml , and calculates the concentration of the additive for realizing that 
refractive index from the above-mentioned (1) formula. Next, the 2nd control section CPU 2 controls 
electrodes Dl and D2 or a solenoid valve DV to consider as the additive concentration which had 
current additive concentration calculated according to the current additive concentration currently 
kept by memory Ml and the calculated additive concentration. 

[0029] Thereby, the aberration of the projection optics T when the value of the refractive index of 
Liquid LQ includes Liquid LQ is amended. 

It differs greatly in that the gestalt of [gestalt of the 2nd operation] the 2nd operation used the 
additive in the gestalt of the 1st operation as ethyl alcohol. This ethyl alcohol does not dissolve the 
resist ayer of the wafer W with which the resist as a photosensitive substrate was applied, but has an 
advantage with little effect on the optical coat in projection optics T most given to the optical 
member (optical member which touches Liquid LQ) and this optical member by the side of Wafer 

[0030] Moreover, in the gestalt of the 2nd operation, the configuration of a refractive-index 
adjustment device differs from the thing of the gestalt of the 1st operation. Hereafter, with reference 
to drawing 3 it explains per configuration of a refractive-index adjustment device. In addition in 
f aw ? n S I ' ; he same sign is given to the member which has the same function as what was shown in 
drawing 2 . In drawing 3 which shows the wafer table WT by the gestalt of the 2nd operation the 
thing of the gestalt of the 1st operation is the point of having the exhaust pipe L which discharges 
Liquid LQ so that the pure-water supply pipe WS and Liquid LQ for supplying the additive supply 
pipe LS and pure water for a different point supplying an additive to Liquid LQ to Liquid LO mav 
not overflow from the wafer table WT. v y 

[0031] Here, the solenoid valve DVL for adjusting the solenoid valves DVLS and DVWS for 
adjusting the amount of supply of an additive and pure water and the discharge of Liquid LQ to the 
additive supply pipe LS, the pure-water supply pipe WS, and an exhaust pipe L is formed, 
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respectively, and closing motion of these solenoid valves DVLS, DVWS, and DVL is controlled bv 
the 2nd control section CPU 2. The actuation at the time of the refractive-index adjustment in the 
gestalt of the 2nd operation is explained. 

[0032] First when gathering the refractive index of Liquid LQ, a solenoid valve DVLS is controlled 
and, as for the 2nd control section CPU 2, only a predetermined amount adds an additive to Liquid 
LQ. At this time, only a predetermined amount discharges Liquid LQ from an exhaust pipe L. As for 

tlUS hqUld LQ to dischar 8 e > it is desirable that it is the same as the amount of the 
added additive. Thereby, the additive concentration in Liquid LQ increases and the refractive index 
rises. 

[0033] Moreover, when lowering the refractive index of Liquid LQ, a solenoid valve DVWS is 
controlled and as for the 2nd control section CPU 2, only a predetermined amount adds pure water 
to Liquid LQ. At this time, only a predetermined amount discharges Liquid LQ from an exhaust pipe 
a aaa am ° Unt °I thls l 1,< l uld L Q to discharge, it is desirable that it is the same as the amount of 
the added pure water. Thereby, the additive concentration in Liquid LQ becomes low and the 
refractive index falls. it , 

[0034] Here, the amount of the additive added and pure water and the amount of the liquid LQ to 
discharge are controlled by the 2nd control section CPU 2. In addition, the point that the value of a 
refractive index is memorized in memory Ml corresponding to the class of lighting conditions, and 
the point that the value of the additive concentration of the liquid LQ at a certain time is kept are the 
same as the gestalt of the 1st operation of a **♦*, and the point of them which calculates the additive 
concentration for realize the refractive index which can amend the aberration of projection optics T 
based on such information is the same as the gestalt of the 1 st operation 

[0035] Thus the 2nd control section CPU 2 in the gestalt of the 2nd operation controls closing 
motion of solenoid valves DVLS, DVWS, and DVL to consider as the additive concentration which 
had current additive concentration calculated according to the current additive concentration 
currently kept by memory Ml and the calculated additive concentration. Thereby, the aberration of 
amended 0 ° Ptl ° S T ° f refractive index of Li< l uid L Q includes Liquid LQ is 

The gestalt of the 3rd operation is explained with reference to [the gestalt of the 3rd operation] next 
ggasangJ. . The aligner by the gestalt of the 3rd operation differs from the gestalt of the above- 
mentioned 1st and the 2nd operation at a point equipped with the aberration measuring device In 
addition, in drawing 4 , the same sign is given to the member which has the same function as the 
example of above-mentioned drawing 1 - drawing 3 , and the same XYZ system of coordinates as 
drawing 1 are adopted. 

[0036] In drawing 4 the light source S supplies exposure light with a wavelength of 248nm, and 
after the exposure light from this light source S is prepared according to the beam plastic surgery 
op ical system 1 1 m the cross section of a predetermined configuration, it carries out incidence of it 
to the 1st fly eye lens 12. The secondary light source which consists of two or more light source 
images is formed in the injection side of the 1st fly eye lens 12. Incidence of the exposure light from 
his secondary ■light source is carried out to the 2nd fly eye lens 15 through the relay lens systems 
13F and 13R. This relay lens system consists of pre-group 13F and rear group 13R, and the 
oscillating mirror 14 for preventing the speckle on an irradiated plane is arranged among such pre- 
group 13F and rear group 13R. of 
[0037] Now two or more formation of the image of the secondary light source by the 1st fly eye lens 

a 18 serves . as the 3rd "S™ source at the injection side side of the 2nd fly eye lens 

15. The adjustable aperture diaphragm 16 which can set up two or more aperture diaphragms which 
have a predetermined configuration or predetermined magnitude in the location in which this 3rd 
light source is formed is arranged: This adjustable aperture diaphragm 16 forms six aperture 
diaphragms 16a-16e by which patterning was carried out on the transparence substrate which 
consisted of quartzes etc. in the shape of a turret, as shown in drawing 5 . Here, two aperture 

«nt^f n fA 6a ,f nd 1 61 ? W ^ C ^ CUlar ° penin8 dnwin 8 for cha "ging a sigma value (numerical 
aperture of the illummation-hght study system to the numerical aperture of projection optics) and 
two aperture diaphragms 16c and 16d with a zona-orbicularis configuration are diaphragms from 
which a zona-orbiculans ratio differs mutually. And the two remaining aperture diaphragms 16c and 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje ! 0/26/2006 



JP,10-340846,A [DETAILED DESCRIPTION] 



Page 7 of 9 



16f are diaphragms which have four openings which carried out eccentricity. By the adjustable 
aperture-diaphragm drive unit 17, this adjustable aperture diaphragm 16 is driven so that any or 1 of 
two or more aperture diaphragms 1 6a- 1 6f may be located in an optical path. 

[0038] Returning to drawing 4 , it is condensed by the condensing lens system 18 and the exposure 
hght from the adjustable aperture diaphragm 16 illuminates a reticle blind 19 top in superposition 
l ne reticle blind 19 is arranged about the relay optical system 20F and 20R conjugate [ of Reticle R / 
the pattern formation side and conjugate ], and the configuration of the lighting field on Reticle R is 
determined by the opening configuration of a reticle blind 19. The exposure light from a reticle blind 
iy forms the lighting field of uniform illumination distribution in the position on Reticle R 
substantially through rear group 20R of pre-group 20F of relay optical system, a reflecting mirror M 
and relay optical system. ' 

[ °^ 3 ? a , ddition ' ^ i»umination-light study system IL in the gestalt of the above-mentioned 1st 
and the 2nd operation can also apply the beam plastic surgery optical system 1 1 shown in the gestalt 
of this operation - the relay optical system 20F and 20R. Now, Reticle R is laid on the reticle loader 
RL, and this reticle loader RL is movable on the electrode-holder table LT to the XY direction in 
drawing and the hand of cut (the direction of theta) centering on the Z-axis. The migration mirror 
RIM is formed in this reticle loader RL, and the reticle interferometer RI detects the location of the 
XY direction of a reticle loader RL, and the direction of theta to it. Moreover, a reticle loader RL is 
driven in the XY direction and the direction of theta by the reticle loader drive unit RLD Here the 
output from the reticle interferometer RI is transmitted to the 1st control section CPU 1, and the 1st 
control section CPU 1 has composition which controls the reticle loader drive unit RLD 
[0040] Moreover, the bar code reader BR for reading the bar code prepared in Reticle R in the 
middle of the conveyance way from a reticle stacker without illustration is formed. The information 
about the class of reticle R which this bar code reader BR read is transmitted to the 2nd control 
section CPU 2. Here, the value of the refractive index of the optimal liquid LQ is remembered to be 
the information about the optimal lighting conditions for every class of reticle R for every class of 
reticle R by the memory Ml connected to the 2nd control section CPU 2 

[0041] the projection optics T which has predetermined contraction scale-factor Ibetal prepares in 
Reticle R bottom - having - **** - this projection optics T - between the optical member by the 
side of a wafer side, and Wafer W, Liquid LQ intervenes most. Projection optics T forms the 
contraction image of Reticle R on a wafer side through this liquid LQ. Adsorption immobilization of 
the wafer W is earned out at the wafer table WT, and this wafer table WT is attached in the XY 
direction to the surface plate on the movable wafer stage WTS through the Z actuators ZD1 ZD2 
and ZD3 for making migration to Z shaft orientations of wafer table WT itself, and a tilt (inclination 
to the Z-axis) perform. This wafer stage WTS is driven by the wafer stage drive unit WD Moreover 
mirror plane processing is performed and this part of the side attachment wall of a wafer table serves 
as a migration mirror of the wafer interferometer WI. Here, the drive of the wafer stage drive unit 
WD is controlled by the 1st above-mentioned control section CPU 1, and the output from the wafer 
interferometer WI has composition transmitted to the 1st control section CPU 1 
[0042] Moreover, the focal sensor AF for measuring the distance of the Z direction between 
projection optics T and Wafer W is formed in projection optics T. This focal sensor AF receives the 
light which irradiated light on the wafer side through the optical element near the wafer W side in 
projection optics T, and was reflected with the wafer through the above-mentioned optical element 
and measures the distance of the Z direction between projection optics T and Wafer W with that ' 
™i;^f 1Vm8 , l0Catl0n - 1116 confi guration of such a focal sensor AF is indicated by JP,6-66543 A 
[0043] Now, also in the gestalt of the 3rd operation, it has the pure-water supply pipe WS for ' 

wEx r mg P^ 6 W 5l r St ° red " ^ additive su ^ l y LS md ^ pure-water storage section 
WST for supplying the high-concentration additive water solution stored in the additive storage 
section latest starting time to Liquid LQ to Liquid LQ, and the solenoid valves DVLS and DVWS for 
adj usting the amount of supply of an additive water solution and pure water are formed in the 
additive supply pipe LS and the pure-water supply pipe WS. Moreover, the exhaust pipe L for 
discharging Liquid LQ is formed in the wafer table WT so that Liquid LQ may not overflow from a 
wafer table, and the solenoid valve for adjusting the discharge of Liquid LQ is formed in this exhaust 
pipe L. Closing motion of these solenoid valves DVLS, DVWS, and DVL is controlled by the 2nd 
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control section CPU 2 like the gestalt of the 2nd operation of a ***♦. 

[0044] Moreover, on the wafer table WT, the additive concentration detecting element DS for 
detecting the additive concentration of the aberration test section AS for measuring the aberration of 
projection optics and Liquid LQ is formed. Here, as an aberration test section AS, what is indicated 
by JP 6-84757 A for example can be used. Here, the output from the aberration test section AS and 
the additive concentration detecting element DS is transmitted to the 2nd control section CPU 2 
Moreover, the output from the additive concentration detecting element DS minds the 2nd control 
section CPU 2, and is kept as a value of the additive concentration of the liquid LQ at a certain time 
to memory Ml. 

[0045] Next, actuation of the gestalt of the 3rd operation is explained. First, while Reticle R being 
taken out from a reticle stacker without illustration, and being laid on a reticle loader RL a bar code 
reader BR reads the bar code prepared in Reticle R, and transmits the information to the 2nd control 
section CPU 2. The 2nd control section CPU 2 reads the information about the lighting conditions 
corresponding to the class of reticle R memorized by memory Ml, controls the adjustable aperture- 
diaphragm drive unit 17 according to the information, and locates one of aperture diaphragms 16a- 
16f predetermined in an optical path. Moreover, the 2nd control section CPU 2 calculates the 
concentration of the additive for realizing the refractive index from the above-mentioned (1) formula 
based on the value of the refractive index of the liquid LQ memorized by memory Ml. Then closing 
motion of solenoid valves DVLS, DVWS, and D VL is controlled to consider as the additive ' 
concentration which had current additive concentration calculated according to the current additive 
concentration which is detected by the additive concentration detecting element DS and kept by 
memory Ml , and the calculated additive concentration. 

[0046] Thereby, the aberration of the projection optics T when the value of the refractive index of 
Liquid LQ mcludes Liquid LQ is amended. Then, the focal sensor AF detects the location and tilt of 
a Z direction of Wafer W, and the Z actuators ZD1, ZD2, and ZD3 are driven so that Wafer W may 
become a necessary location. In this condition, the exposure light from the light source S is led to 
Reticle R through an illumination-light study system, and the 1st control section CPU 1 detecting the 
location of Reticle R and Wafer W with the reticle interferometer RI and the wafer interferometer 
WI, it makes the reticle loader drive unit RLD and the wafer stage drive unit WD drive, and moves 
Reticle R and Wafer W under the velocity ratio of projection scale-factor |beta| of projection optics 
T. Thereby, the pattern on Reticle R is imprinted on Wafer W under a good image formation 
condition. 

[0047] Now, the image formation engine performance (aberration etc.) of projection optics T always 
may not be fixed, and it may change with a temperature change, atmospheric pressure change the 
temperature rises by projection optics T absorbing exposure light, etc. So, with the gestalt of the 3rd 
operation, the aberration (image formation engine performance) of the actual projection optics T is 
measured by the aberration test section AS, and it is considering as the configuration which adjusts 
the value of the refractive index of Liquid LQ based on this measurement result. 
[0048] With the gestalt of the 3rd operation, it is the form where the aberration value of projection 
optics was made to correspond in memory Ml, and, specifically, the value of the refractive index of 
the liquid LQ which can amend the aberration is memorized. And the aberration of the projection 
optics T detected by the aberration test section AS is transmitted to the 2nd control section CPU 2 
The 2nd control section CPU 2 reads the value of the refractive index of the liquid LQ memorized in 
memory Ml, it asks for additive concentration from the above-mentioned (1) formula so that it may 
become the value of this refractive index, and it controls closing motion of solenoid valves DVLS 
DVWS, and DVL so that Liquid LQ serves as that additive concentration. 
[0049] Even if there is an environmental variation (a temperature change, atmospheric pressure 
fluctuation, fluctuation by exposure light absorption) of projection optics T, that image formation 
engine performance is maintainable good with this configuration. In addition, what is necessary is 
not to always perform measurement by this aberration test section AS, and just to carry out for everv 
predetermined period. 3 
[the gestalt of the 4th operation] - with reference to drawing 6 , the gestalt of the 4th operation is 
explained below The gestalt of the 4th operation is considered as the configuration which fills a part 
of this optical path with a liquid instead of the configuration which fills all the optical paths between 
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projection optics and a wafer with a liquid. 

[0050] In drawin g 6 (a) and (b), the same sign is lain down on the member which has the 1st shown 
in drawing 1 -3, and the same function as the gestalt of the 2nd operation. The configuration which 
fills Liquid LQ with the gestalt of the 4th operation in the containers C [ CI and ] 2 which consisted 
of ingredients (for example, quartz etc.) which make exposure light penetrate instead of [ which is 
shown in drawing 6 (a) and (b) ] collecting Liquids LQ with the side attachment wall of wafer 
holder- WT differs from the gestalt of the above-mentioned 1st and the 2nd operation. By this 
configuration, although there is no effectiveness of numerical-aperture increase or effectual depth of 
focus expansion among the effectiveness which the gestalt of the above-mentioned 1st and the 2nd 
operation had, it has the effectiveness whose aberration (image formation engine performance) 
adjustment of projection optics T is attained continuously. 

[0051] In addition, in the gestalt of this 4th operation, the containers CI and C2 currently put into 
Liquid LQ may be formed in projection optics T and one. With the above gestalt of the 1st - the 4th 
[0052] alth ° Ugh PUrC Wat6r WaS US6d 88 a liquid LQ ' h is not restricted to pure water. 

[Effect of the Invention] As shown above, according to this invention, the image formation engine 
performance of projection optics can be adjusted continuously without vibration. Moreover it 
becomes possible to reconcile increase (or expansion of the effectual depth of focus) of numerical 
aperture, and adjustment of the image formation engine performance. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 6 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram, showing the aligner concerning the gestalt of the 1st and 
operation of the 2nd of this invention on the whole. 

[Drawing 2] It is the sectional view showing the important section of the aligner concerning the 
gestalt of operation of the 1 st of this invention. 

{Drawing 3] It is the sectional view showing the important section of the aligner concerning the 
gestalt of operation of the 2nd of this invention. N 

[Drawing 4] It is the schematic diagram showing the aligner concerning the gestalt of operation of 
the 3rd of this invention. 

[Drawing 5] It is the schematic diagram showing some aligners concerning the gestalt of operation 
ot the 3rd of this mvention. 

[Drawing 6] It is the sectional view showing the important section of the aligner concerning the 

gestalt of operation of the 4th of this invention. 

[Description of Notations] 

S - Light source T2 — Driving gear 

IL - Illumination-light study system Ml - Memory 

M - Reflecting plate V - Reduced pressure tubing 

T - Projection optics Dl, D2 - Electrode 

W - Wafer II, 12 — Ion exchange membrane 

LQ - Liquid Kl, K2 - Septum 

R - Reticle HI, H2 - Piping 

RL — Reticle loader L - Exhaust pipe 

LT — Loader table LD — Introductory tubing 

SS — Sensor WS — Pure-water supply pipe 

WT - Wafer table LS - Additive supply pipe 

Tl - Driving gear 
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[Drawing 5] 
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©HB<D*H»tt-* i zt^Kztt^^^ 

mi&w t ft o r *$ »j . c oensn k«» si* H2^ 

D V *#*jft*A«LD 3 ftr*»»}. CO 

[0 02 5] 1 , D 2 ^©E(JojmBE«07nft #f 

^2*U©SPCPU2<cJ:0$iJ®5ti5„ ^ 
# d v ©kjbhkiiw t r « . 12 wwmc p u 2 *%ijap 

•T-S. *^T«, CtiMSiDl, D2. j 
»N. 12. ffifKl. K2.»atHl. H2 zl 
= SK - ^fiS^FDV. SAfLD. ia^fttm®«*& 
SP. ^2»g|JCPU2*5®»f^ijSIS^^^ L ,- ctl 

C 0 0 2 6 ] «T. SJf^ll^^oaai^CcoorUiBJ 

®& L Q©fflJf^^Ttf •5>i#^. 31 2 m®$!>C °P U 2 
«. ^{ftteSP-^SrjUO. IgO l#0'mgD2© 

®^tt*i£4tei$i<t©im^j*#j%£-rS. C©£ 

( 1 ) ^6fc*>*>SJ:^{c. ^LQcd®^*i®T 
f*„ ccr. S^©mSDl. D2<Dd5fi|-C^t,/c 
*»tt. -f*>fflMIM, F 2*jligL-ftC»/c*. j* 

C 0 0 2 7 J * fc. Q©/g^*±tf » 

2 Masc p u 2 1 j. naa# D v im^rmm&omm 
®*mm z m& l q * h^dvm^ 

£ii£„ cftJcj:*). ?Kf*LQ© , JSftsfc*sj;#?-<r£„ c 
r. *2«HBSBCPU2{Cft|«3#irt>4>*y"-M l 
^KD»TJBtl3*irt»«. CCT. «*f*©ffltt. * 
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-r £ fcifrtGiJSftjftf* L Q<DmVr&<D®X: $> & 0 £ tc 

[ 0 0 2 8 1 ±fc. ±IE<0MW3fe^« | ccOMM 
ft^I L»Jff5fiKT^ffi^<Dff^(cra-r-5>tg^*®2 
»SPCPU2-.GST.5/tto(C. m2»J'(SP3ncPU2 
4««Shr«,»«. cct. Jigin^-^MruiB^W 
<m^.-tamtti>L. COt^*RW^2MfflJg|JCPU2 
10 ^fcl3n4. CCit. *2IWW*CPU2tt £j£ 

±ib < i ) xfrtiutn-rz. 'XicW2fflm&cpu2 
&z&nzhtti$mm&&£?zj:>!,ic. isdi, d 

[0 02 9] Ctl(CJ;0. ^(*LQ©@9f*(Dffi« & 
>0 4>©ift5. 

©«s§cc *j w s i^fln^i * x ^ ;u r a ^ - jv t l tt&jtfi*: 
r©u^^ i-^ffisnjt^x^wouyx he^s? 

(*<*LQ4««*«W) SO'C©*^S|JM(cSfe3 

[003 0 ] m2©3S5so^tcfcur«. mm 

3 «T. I33*#^OTSS?^P|S#©(35^ (CO# 
IftBJ-r-S,. ftfc, @3CC*it,>T. 02(C^L/cfc©<!:|3J 

(Dmmommicj:*, v^f— yjvwr^tm 3 tc*j 

^r. 3H©^*fe©3gflS©*,©<!:«Sft*^tt. ^»n% 
L Q ^^*§1T 5 fcA©8Sfln©j#t;£<g LSi. M^ic 
^^<*LQ-.flt^T^/cA©*i6*^Ag ws<!: mi$L 
Q*J^xyN^_^u WTAl6}Sn ^ liJ; ^ {c ^ LQ;& 

[ 0 0 3 1 ] C CT, ««gfLS. tt*{RtettW 
Sa^UJfLJCIJ. m^RC/lfi^O^g^pSf 
5fc»©SS^DVLS. DVWSfiC«K#LQ©fifa 

mzim-r z>tc#><D^®# d v l #*ti«tiRtt ^nt 

fcO. cn^OH^DVLS, DVWS. DVL©gfl 
BU«. »2*0ffl3PC PU2 5c«tO*l|{ai3n-CC^„ ^2 

[ 0 0 3 2 ] *r. fSf*L Q©®^^_htf 
2*W»CPU2Wt«yFDVLS*W8il / r. ^rS© 
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(* l Q©s{.t. tax. <b titc-&M'fy<DB.£m or*s c t 
aw*lc\ chic**). mfcLQQ}<D&m®m&&m 

[0 03 3 ] $/c. i£f*LQ©/Hnfr^£T(f ^ 

2 Mspgi? c p u 2 «-^fitt# d v w s l r . abe© 

^<8f*LQ*^©S/cWgtlfjir£. COgfa-r^jff(* 

[0034] c c r. m*. p>*M>mmRU¥&^.(Dm.. 
mmtzmteL Q©ati. 02 fwapasc p u 2 «c j: 0 »j 

(* L Q©aiflDl?J?SS<D fif # (SW 3 <i 5 ti . ±j$©HI 1 
©^«fe©ff2£±|^£-C&»J. Cft60t&$8<CS-?C>r. 

[0035] C © J: ^ (C L T. 02 ©5»fe©0»g(C:felT 2C 
i^2*IJ®3CCPU2{J. .'■t'J-MlKffifSnrt,* 

stc ^sa^DVLs. dvws. DVLofflmzmm 
[m3<omm<DB®] ixic. ® 4 zg-mvxm 3 rouse 

©ffJSgtconTt&f^S. ^3C0HSScD^tcJ:-5S* 
^©^©Jfcfigiti^&s. ftfc. H4tCtoi»T. ± 

[0 0 36] 04«t*jl,>T. jtiSStt. &S2 4 8nm 

m\ 77-r7-fu>xi 2(cA*tr^„ 1175^^ 

U > X 1 2 ©ttffiPJJC tt. 1t&©7&!SI£*» f> % & 2 
t->X^13F, 13R$ITI277-/7YU>X1 

5 ^A*f-r £. c© y u- u->x^«g5af 1 3 f 

S 1 3Rrt>6t8l&;*ft. CtxhCDmStl 3F%.zr&Wtl 

*o©fi$&s 7- 1 4*5gBg3nrc^ 0 

[0037] j*T. 1277^7^^X1 5©<Wtfiffi 
fflWOi. 1177-^7^ >X(CJ:5 2 :>C^fiOflMi« 

Ji^sn. cn*i3^7cjSiiii„ e©3yafc»we 
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«fc v cc . i' h A: igi«si£±cc ; * * - 

->y$titc6-3<OffiCMt) 1 6a~l 6 e^Z-Vv 
H*«C»Wfcfc©r*S. CCr. PWf*l53P£ftr3 2o 
©6f!P« 0 16a. 16b(i. a ft («MB*^*©H!D 

T**). ^Btt?r}#02o©ggp^»3 16 c. 1 6 d 
tt. m>{CtS»Jt©J»&S«»)-C*.5. fur. g£<3© 
2~>©BOK9 I 6 e. 1 6 f tt. 4o©j@^L^P 
10 *WT^0r*5. C©BJ^P«0 1 6tt. dJ^P3 
P^OagSfta^v I- 1 7 K <£ 0 , ®^©Bflp^f) i 6 a 
~1 6 f©"5%Hn^— D*i 7 feKrt{C{4g-rS«fc'5«c.!g 

[0 03 8]@4(ilIoT. ^iBP^O 16^6©S 

5-/>K19«. ';u-7b^2 0F, 20R(CHlt 
U 9^ ^JUR ©ys jr- >jf^Ei ^{CffiS 3 *S »J . 
U?-5';UX7-i , >K 1 9©gaP^ttKJ:0 l^i>;UR± 
20 r©MW^©^;*i^$tis„ u??*77^>>- 

19A^©Ktct£«. ';u-3fc^©H5eP2 OF. Sftf 

[ 0 0 3 9 ] fr^©0 1 SC^m 2 ©HJ6©Jf^tC 

*»W*J«BW3l£f?t*I L«. C<Dpffi<D&!8HC7jiLtcV- 
^mm-?Jk 1 1 ~ y U -3fe^ 2 0 F . 2 0 R 

■r-Scifer-^-s. sr. u^^jprw. u^^juo- 
^-RL±«ctSa3^-c*jO. t©U^?;H3-3f-R 
JO L«. ^^^-^-X^LTira^XY^lSJSO-ZfA 

C©U^^;bn-^-RLCC«. ^ft^R I M*s^ 
tt6tir*s»). l>**)l?mtR lit, U^^;UD-;Sr 
-RL©XY^ffi)R?>'0^©(4@*^ffit-^ o a/t. 

f-RLD«:j:i5XY^(3JSCXe^|Sj^.fgSJ,$n.S. CC 
-C. l-?>?)l?mtR I A^©W^». ^ l Mouse P 

0 [0040] Jfc. i^tUf?;Uh^-*6© 
tfiitB8©ia*CCf±. U?r7;l/R(c|g;^6nfc^'-=i- K 
^Ik* i £ fctf)©; t - 3 - K ij - b R *s^{-t ent 
(.^•5. C©m--3- Fy-^-BR^^i^/clx^^ 

^R©a«{crat-^tfffiu. *2{waisfcpu2^ga 

?ns. ccr. PU2(cM 3 firt^ 

^*y-M 1 CC«. U^f ^ROffiJiCiiCg^BgB^ 
^{CKT^tS^i. U**jUR©iIgiC<l:{<:iga§&i£ 
(* L Q©® #f^©(@ t #I2t§ 3 t » ^ . 

[0041] u?-^;i/R©Tffli]tc«, mm<Di&>hmm i 

) 6 I *GTZmj%;^&T&m-tt>tiXi>r )t C <D&& 



11 

t com h <-j x ^mm<Dj/c^mi t v x /■> w t <om 

««*. «f*LQ»^Mi6ri.>S 0 iftlgje^jRTtt. c© 
®<* L Q £ ft L r 9 x ^ffi J;(c U ? ;U R ' ©J® /J%fc£ 

Jtrteo. co^x^-tvi/Wto:. ^^f-^ 

ftS#) €:'ffto-y-5fca?)0DZr^^^x-$Z D 1 . ZD 

fc3i^*^-yWTS«CBt9tfW6*iri>*. c©-5 
XA^f_i? WTSa -)x^x^-^|g^x^w 
DtcjrOlgStrSti^. "i'x-'-vr-^©^^^ 

ffiflnx#*&<*nrte'j. ccose^^^xy^^itwF© 
^■Wsmttt orus. ccr. ^xy\xr-i?igaj3.^ 

v FWD©SES&{;U:i£©ffr ! Sflajgpc PU i -eniwz 

n. ^x^x^gtw i i Mfflwc p u i 

CO 04 2] «ia&**T«:tt. gff?STi 

**-fe>-!fAF*SttW£firt»S. C©7*-*7X-fe> 
if A Ftt. tS^^^TiCfa^S^x^WffliJtCifit^^ 
^^br->x^®_h{c3t^M*tL. *T)x^tg 

»s*»fc**±K***r-4rt-t,r*}6u ^©^^ 

^tc J: 0 Sffcfc^ t £ ^ x v % w 4 o^ctj z 2riSj<D^8S 
£i»Jirr-5fc©r,fc.£>. C©J:-5^7*-^^-fe>-^ A 

[0 04 3] Sr. *3©39fc©flSR«:tec>rfc. gSSD 

<*LQ^«|&T5/ci*©^^«^LS4. 
SPWST{C|?l{Sn**67k€r®*LQ^^-r5fc«)© a 
K**»*WS±*«*.rte»>. ^«5«*&tfLSSCJf 

m&tztcsbommfrDv ls, Dvws^swenr 

©»lHSL*iRt*6*irte»). C©#ffl*L{Ctt. «{* 
LQ©$tfjS£i8Sg-f ZttlfoomifrDmV £>*irc> 
i>. Ch6©»DVLS, DVWS, DVL©ggg? 
tt. ±&©!*2 ©*»©«»£ |g|«e<:. ^2»SPCP 

[0044] ^X^^-7-;l,WT±CC«, 
^©!Rii£i«S£-r £ fcS)©iRHa.|^3|JA Si. ffif* L 

Q©^wta^m-r5^i*©^ii^Rfeia J gu D s 

4*«SCt6*iri»i. CCT. JDm«sgajA S £ or 

«. ^«<f$r»wfr-84757^a*gk:r^snri.^ *>© 
*ffl^sc£**r#s. ccr. «us«se» A s rc«js 

/)D^««MtfJSfDS*>6©ffl^{i. SS2f|«5CPU2 
McilS*i£. #ft!tt«aifttt»DS*»i&©|i W j 
«. ?&23MP2j5CPU2£/)-Or>*'J-M l-s^^^ 

*tc tew s l q ommmmam tLxumzn so 
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> [0 045] :XCC. 5l3©*AS©^figo[)f!if / t«coi»rSi 
^R*W0W?*xru^i»;un-y-RL±{clSa3ti 

- K*«*B*»J. *©flHR€*2ffl 
8P«CPU2's£itT«. »2*ffl«UCPU2«. 

•j-m i fciettsnrL>5u^?^R©a^«:^{£;o/ c 
io ^XHp«»)ig» a - ,H7 zwrnuxmavw 1 e 

»2«liMfCPU2tt. y*';-MHCE«S#i 

rt^^LQwsjr^tDiiifcs-^^r. tvmfimz 
£CTf5fc»©»»n&©Mflf*j 1 j B ( i > sc^en-^-r 

3n/c^i)D«i?aS<i:-r-5J:'5K:. ^SS^fDVLS DV 
WS. DVL©raPH*$if«Sl^^. 
20 [004 6] CfiCCJ:*). ««:LQ©Ja#f*©ffl« « 

^^©z^fSjoiisRo'^y^ h^taor. h,x«w 
*BFf^©(4S(c^5J:^( C z 7 J ,^ JtX _ ;>ZD j z 

D2. ZD3*IEtt-T*. COttUcior, Ws*» 

f»©S^*MW7t^^LrU^^;l,R^^ ^ 

1 fflW&C P U 1«. U*9JU^mtR I&tX^x^ 

^H-WI (Ccfcf? U^i»JURSiy:^x^W©i2a^^ai^ 

r^a«is-if5„ cnfcjro. u^^;ur±©^5t-> 
«. ^^?^cM^fetfc^l©^ )< ^:r'5x/^w±'v.|te^sn■5 
[ o o 4 7 ] ?r. &mt*mT<Dmmm <«aa" 

S?36^ T A^S^ £ gRJflhr 5 C £ ic J: ^ jg&i:^ £ 

^nmt-tzm&ifi**. -5-cr. m3<Dmm(omm 

(ISMS*) ^rSrj^t. C©jWeeflHc«-5i»r«S»L 

io Q©®Jff$©ffl^iigMrs«^£L.ri.>-5 0 

[0 04 8 ] *#aej{Ctt. 03 ©^©ff5.^r« > * 

©iRS64»iEr# SfgftL Q©®Jff^©(ii»5feissnr 

^T©iRHtt. ^2*l|^g|5CPU2^e^SfiS 0 ^ 

2$fj«cpu2(j. y*>;-M irt(ciEted*iri»4 
sjcoccasjffBjjsas-ia ( i ) 5£<fc»3#«>. fg(*LQ 

^-e©^fln^sSK£^^j:^{C^iS* D vLS. DVW 
) S. DVL©Pg^5r$tJ'(ai-i-^ o 
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(8) 



C 0 o 4 9 3 cro««{c«t 0. *W^*TflWMiaffc 
fc. C©JRS«JgWASCC«C4iW3ttt. «K»f^.aitt 

[ jr 4 <omm<oim ] ;xk a e t r. ^ 4 omm 
©m©#B©±r *«l*rn5Sfct- tft«r 

jOO5O]06(a), (b) (Cfcur. 0 1 -3«: 
1 »tf»2©3W|flW|5«'iiaii;«|tt*^ff sap 
»«c»iHCiWt«Lr**. 06 (a) , (b) 

•r^4©^jg©^-cw. !)iA!j!jt,y-wTiiDiK«: 

«• <W*.»*5*&£) -C^fiSStxfeg^C 1. C2tpK 
®<* L Q tttferttfePirgOft 1 2 <Dmm<Dm 
C©«fi£«c«£>3, *j£©*i&&ar2<D 
^©^.«*5W ITU /c55!i*© 5 . BJP$*Jg* $ fc « 

CO 0 5 1 J *r*s. C<Dt4©Hi©f,iK:U>t, ft 
*LQ*SA^6^-Cl,^^SC 1 , C2*Si$^^T 
4-H*CC»WTfc*l». «±©|fs l -»4©5»6©Ji* 

4ttttl>. 
[0052] 

i^¥*<Dj$*tttt*«a& < aRgrcas*-*- * c t * 30 
can 
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£©&*) £*S(fc14fig©sBS4£H;£3tt£c4#i^ 

[03] *«M©»2 03Wfc©»M«c*>fr4a^j B<Z) 

io ssu*^r*fffi0r*s. 

[0 4 ] *«!«©» 3 ©^j5fe©«.«{C*i*SK7£«a* 

^■rstas0-c*s. 

[0 5 ] ^^©03©3l*fe©ff5S(c^^s^a© 
-gp^rfifBS0r*e„ 

[06] *2^!©SM©*fe©^WC;J>*£S;fc£&g<D 

^sa^-r*fas0-c*e„ 
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D 1. D2-«fi 
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